Introduction: High vaccination coverage is required to successfully control, eliminate and eradicate vaccine preventable diseases (VPDs). In
Introduction
Immunization remains one of the most important public health interventions and a cost effective strategy to reduce both the morbidity and mortality associated with infectious diseases. The World Health Organization, in 1974, initiated the Expanded Programme of Immunization (EPI) as a recommendation from the World Health Assembly (WHA). This was to help member states develop an immunization and surveillance programme against Measles, Poliomyelitis, Tuberculosis, Diphtheria, Pertussis and Tetanus. EPI has led to high vaccination coverages of about 80% for the six major vaccine preventable diseases: pertussis, childhood tuberculosis, tetanus, polio, measles and diphtheria [1] . WHO reports that an estimated number of 1.5 million deaths among children under-five years occurred in 2008 from diseases that could have been prevented through routine vaccinations. These diseases were measles, diphtheria, tuberculosis, tetanus, whooping cough/pertussis, poliomyelitis, yellow fever, hepatitis B and haemophilus influenza type B infection [2] . Immunization coverage levels and trends are used to monitor the performance of immunization services locally, nationally and internationally; to guide strategies for the eradication, elimination and control of vaccinepreventable diseases [2] [3] [4] .
In developed countries, where accurate recording of immunization and reporting of diseases is in place, most vaccine-preventable diseases are at or near record lows [5] . About three quarters of the world's child population is reached with the required vaccines, however in sub-Saharan Africa only half of the children get access to basic immunization. The worse happens in poor remote and hard to reach areas of developing countries, where one in twenty children have access to vaccination [6] . Globally, vaccination coverage is steady with 86% of children receiving DPT 3 in 2014 [7] . However, an estimated 18.7 million infants worldwide were not reached with basic vaccines in 2014. In Ghana, DPT3 administrative coverages were 93.2% and 89.9% respectively for 2014. The complete immunization coverage in Ghana in 1993 was 54.8% and this rose gradually in 2008 to 79.0% and declined to 77.3% in 2014 [8] . These unvaccinated children can build up as enough susceptible population over time and contribute to disease outbreaks. Ghana's Expanded Programme on Immunization policy recommends that children receive Bacillus Calmette-Guerin (BCG) and Oral Polio Vaccine (OPV) at birth; three doses of Pentavalent vaccine, PCV and OPV at 6, 10 and 14 weeks of age, Rotarix at 6, 10 weeks of age and measles-rubella vaccine at 9 and 18 months of age [9] .
Immunizations are recorded on child health records cards obtained from the clinics. In KAPN, DPT3 administrative coverage for 2014 was 89.9%. However, a complete vaccination coverage survey has not been conducted in KAPN within the past eight years.
Administrative coverages, though with unreliable targets still records dropout of more than 10%. Reasons for this drop-out rate are still not known. Administrative data validation is a requirement by WHO.
This study therefore sought to find out the coverage rate of children aged 12 -23 months in KAPN as well as to identify the factors that influence it so as to propose recommendations for interventions and increase the immunization coverage. 
Methods

Ethical approval
Institutional Review Board for Noguchi Memorial Institute for Medical Research, gave approval for the study. Permission was also sought from the District Assembly and Health Directorate. Prior consent was obtained in accordance with the ethical guidelines. All stake holders were informed about the study. Consent was sought from caregivers of selected children for the study.
Data management and analysis
The data from the field was cleaned, coded and double entered into (242/480) were females and 49.6% (238/480) were males ( Table   1 ).
The immunization coverage in KAPN
The study showed that 390 (81. (Table 2) .
Socio-demographic characteristics of study participants and immunization coverage
Some factors that were found to be significantly associated with immunization coverage include: level of education (p < 0.001), number of children within the family (p < 0.008) and vaccination card availability (p = 0.001) ( Table 3) .
Reasons for incomplete vaccinations
The participants who could not complete (partially and not vaccinated) the routine childhood immunization schedule for their children were asked for their reasons for the vaccination failure.
These reasons were grouped as: a) lack of information; b) lack of motivation and c) obstacles. The survey noted that majority 73.3%
(66/90) of reasons for non-vaccination were due to obstacles.
Details are shown in Figure 1 .
Discussion
The study evaluated access and utilization of EPI services in the respectively [13] . Generally, these were low compared with this study. Again, the vaccination coverages were found in this study to be quite lower in sub-districts and communities that are "islands of an island"; it could be due to difficulty in rendering health care services at this area since geographical access is clearly bad with limited network.
Although KAPN has a difficult terrain and made up several island communities, the study reported good access for childhood immunizations. This was proven by the high coverage of Pentavalent 1 (97.1%). Similar findings were observed in different settings by Amanya [14] and Osei-Sarpong, 2014 [11] .
Administrative coverage for 2014, was good (92.5%) but slightly lower than study findings. In general, Ghana's EPI has gained success in the area of access. As a country access coverage contradicts Wolfson et al.'s report which indicated that for developing countries only one in twenty children have access to vaccinations [6] . It must however, be noted that KAPN district's high coverage masks the poor performance of some communities and sub-districts.
A key issue that needs attention is the utilization of EPI services.
Caregivers do not report to complete vaccination schedules; Some vaccinations provided to children 21.6% (883/6569) surveyed were invalid. This could mainly be due to inappropriate screening of target groups by vaccinators prior to vaccinations and/or wrong documentation. In other to achieve maximum benefits for vaccinations all vaccines must be delivered meeting the basic validity criteria.
A total of 90 (18.8%) children surveyed were not fully vaccinated.
This was largely because place of immunization was too far (35.6%), mother was too busy (14.9%), vaccine not available Vaccines supply during 2014 in the district was erratic hence the finding [12] . This study was prone to recall bias since the respondents, who did not have the child health cards, were asked to recall the vaccines that were administered to their children, 1 -11 months earlier.
Conclusion
EPI childhood vaccination coverage in KAPN is high. Vaccination card availability, mother's educational level and parity were significantly associated with childhood vaccination status. EPI service quality, card retention rate for childhood vaccinations was good. Total invalid doses administered to children accounted for 21.6%. Main reasons accounting for children 12 -23 months not been vaccinated were: place of immunization too far, mother too busy and vaccine not available. Efforts to improve and sustain vaccination coverage should consider associated factors found in this study. There is also the need to focus on counteracting the reasons identified to account for incomplete vaccination. Again, to achieve optimal public health benefits, the study recommends that dropout rates are reduced through reliable vaccine supply, in-service trainings for health workers, increasing outreach points, using Tables and figure   Table 1 : Socio-demographic characteristics of surveyed mothers/caregivers 
